The application of a novel biasing technique to tune frequency selective surfaces (FSS) made of patch elements is described. The methodology follows a recently developed technique where the biasing circuit of an active FSS is etched at the rear of a double sided substrate.
Abstract:
The application of a novel biasing technique to tune frequency selective surfaces (FSS) made of patch elements is described. The methodology follows a recently developed technique where the biasing circuit of an active FSS is etched at the rear of a double sided substrate.
On this occasion, the structure consists of dipole patches on one side of the thin polyester substrate and the biasing circuit at the rear, electromagnetically hidden by the patches.
Varactor diodes are employed to modify the capacitance between the patches. The novel active FSS structure is able to tune a bandstop filter response over a wide frequency range, which could suit applications such as the time dependent modification of the EM architecture of buildings.
Introduction: The increasing saturation of the radio spectrum, particularly in indoor applications, has led to a significant growth in projects applying frequency selective surfaces (FFS) to the built environment [1, 2] . The FSS designs for this purpose may well need to cover a very wide frequency band [2], typically ranging from 300 MHz to 6 GHz. Time dependent modification of the propagation in the built environment can be achieved using active frequency selective surfaces (AFSS). Internal areas within the building can be dynamically screened using them, enhancing the capacity for frequency reuse. An active frequency selective wall with two states of operation was described in [3] . significantly. The main reason for the behaviour at TE45 and TM45 is that while the gap between adjacent dipoles was just 1mm, the columns were widely spaced, by 30mm, and it is well known that the lattice geometry has a major influence on this [10] . For example, simulations show that a 50% reduction in the distance between the parallel dipoles improves the angular stability at TM45 by a factor of 3. Skewed lattices give more stability.
Conclusions: Tuning over a wide frequency band can be achieved using the novel two-layer design for patch-form active FSS presented here. The structure consists of patterns etched on two metallic layers sandwiching a very thin dielectric substrate, with metallic patches on the front and the biasing circuit hidden immediately behind the patches. An application is the time dependent modification of the propagation of electromagnetic waves in buildings.
In addition, it could be employed for high impedance surfaces that do not have vias connected to the ground. The authors are currently investigating dual polarised active FSS using this technique and its application to electromagnetic bandgap structures.
